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This  invention  relates  to  motion  detector 
systems  primarily  intended  for  use  in  intrusion 
alarms  of  the  active  type  -   i.e.  systems  in  which 
signals  are  emitted  by  transmitting  device  and 
reflected  signals  are  received  by  a  receiving 
device,  the  receiver  signals  being  analysed  to 
obtain  an  indication  of  the  presence  of  an  in- 
truder. 

With  detection  systems  of this  type  the  problem 
of  distinguishing  signals  reflected  from  an  intrud- 
er  from  those  reflected  from  other  moving  objects 
such  as  curtains,  vibrating  window,  air  current, 
insects,  etc  has  long  been  known.  Various 
attempts  have  been  made  to  overcome  such 
problems such  as  low  pass filtering  of the  receiver 
device  output,  integration  of  the  receiver  device 
output  and  the  application  of  the  receiver  device 
output  to  a  simple  timer  circuit,  but  none  of  these 
have  been  entirely  satisfactory. 

In  particular  it  is  already  known  from  e.g. 
US-A-3813669  to  use  a  doppler  apparatus 
which  provides  an  output  signal  to  a  threshold 
converter.  The  frequency  and  the  amplitude  of 
signals  in  this  output  signals  vary  according  to  the 
size  and  speed  of  movement  of  an  object  in  the 
target  area  of  the  apparatus.  The  threshold  con- 
verter  converts  signals  of  a  sufficient  amplitude 
into  two  level  digital  signals  which  are  then 
filtered  to  exclude  signals  which  are  outside  a 
certain  band  and  the  presence  of  any  remaining 
signal  is  taken  to  signify  the  presence  of  an 
intruder  in  the  target  area. 

Even  with  this  arrangement,  however,  vari- 
ations  in  the  amplitude  of  the  output  signal  from 
the  doppler  apparatus  can  still  cause  spurious 
triggering  of  the  alarm  in  certain  circumstances. 

It  is  an  object  of  the  present  invention  to  reduce 
the  possibility  of  spurious  responses. 

In  accordance  with  the  invention  there  is  pro- 
vided  a  motion  detector  system  comprising  a 
transmitter  device  (10,  11,  12)  for  transmitting 
oscillatory  signals  into  a  zone  to  be  monitored,  a 
receiver  device  (13,  14)  for  receiving  signals  re- 
flected  from  objects  within  said  zone,  an  electrical 
circuit  (15)  for  receiving  signals  from  both  the 
transmitter  device  and  the  receiver  device  and 
operating  to  provide  an  output  signal  having 
frequency  components  dependent  on  the  velocity 
of  any  movement  of  an  object  in  said  zone,  filter 
means  (16  to  24)  for filtering  the  signals  output  by 
the  electrical  circuit  and  warning  means  con- 
nected  to  the  output  of  the  filter  means,  charac- 
terised  in  that  said  electrical  circuit  comprises  a 
phase  comparator  device  whereby  said  output 
signal  is  determined  only  on  the  relative  phase  of 
the  signals  from  the  transmitter  device  and  the 
receiver  device,  said  filter  means  having  a  charac- 
teristic  matched  to  a  characteristic  movement 
profile  of  a  specified  type  of  object  to  be  detected. 

With  this  arrangement  the  phase  comparator 
device  produces  a  signal  which  is  substantially 
free  of  components  dependent  on  the  amplitude 
of  the  receiver  device  signal,  so  that  spurious 

triggering  which  could  otherwise  be  caused  by 
amplitude  variations  is  avoided.  Thus  signals 
passed  by  the  filter  means  to  the  warning  means 
indicate  unequivocally  a  specific  speed  of  move- 
ment  characteristic.  Signals  caused  by  variation 
of  received  signal  amplitude  cannot  pass  through 
the  phase  comparator  device  and  cause  false 
triggering  as  can  occur  in  the  prior  art. 

Typically,  where  the  objects  to  be  detected  are 
human  beings  the  filter  means  may  comprise  two 
filter  circuits  which  are  each  connected  to  the 
output  of  the  phase  comparator  device.  One  filter 
circuit  has  a  pass  band  of  28-38  Hz  and  the  other 
a  pass  band  of  120-190  Hz.  The  outputs  of  the 
two  filter  circuits  are  combined  to  provide  a 
warning  signal  only  when  the  output  of  the  phase 
comparator  device  contains  a  component  in  both 
frequency  bands  simultaneously.  It  has  been 
found  that  other moving  objects  do  not  produce 
this  combination  of  frequencies  which  is  charac- 
teristic  of  human  movements.  Different  objects 
are  found  to  have  different  characteristic  move- 
ment  profiles  which  can  be  matched  by  the 
characteristics  of  different  filter- means  having 
one,  two  or  more  fitter circuits  with  different  pass 
bands,  with  their  outputs  combined. 

The  outputs  of  the  filter  circuits  are  preferably 
combined  by  means  of  a  combining  circuit  which 
provides  an  output  only  if  the  outputs  from  the 
filter  circuits  exceed  a  predetermined  threshold 
for  a  predetermined  period  of  time. 

In  the  accompanying  drawings:-  
Figure  1  is  a  block  diagram  of  an  example  of  a 

detector  system  in  accordance  with  the  invention; 
Figure  2  is  a  circuit  diagram  of  a  transmitter 

device  included  in  Figure  1; 
Figure  3  is  a  circuit  diagram  of  a  receiver  device 

and  a  phase  comparator  included  in  Figure  1;  and 
Figure  4  is  a  circuit  diagram  showing  the 

remainder  of  the  circuit  of  Figure  1  in  detail. 
Referring  firstly  to  Figure  1,  the  system  shown 

includes  a  transmitter  consisting  of  an  oscillator 
10,  a  power  amplifier  11  and  an  ultrasonic  trans- 
ducer  12.  There  is  also  a  receiver  which  consists 
of  a  transducer  13  and  an  amplifier  14.  Electrical 
signals  from  the  oscillator  10  and  the  receiver 
amplifier  14  are  applied  to  the  inputs  of  a  phase 
comparator  15,  the  output  of  which  is  connected 
to  the  inputs  of  two  filter  circuits  16  and  17  which 
are  band  pass  filter  circuits  which  pass  bands  of 
28  to  38  Hz  and  120-190  Hz  respectively.  Asso- 
ciated  with  each  filter  circuit  is  an  amplitude 
detector  circuit  18, 19  which  drives  an  associated 
threshold  detector  circuit  20,  21  through  the 
intermediary  of  an  RC  circuit  22,  23.  The  outputs 
of  the  two  circuits  20  and  21  are  fed  to  a  gate  24, 
the  output  of  which  drives  an  alarm  circuit  25 
through  a  power  amplifier. 

Turning  now  to  Figure  2,  the  oscillator  10  will  be 
seen  to  comprise  two  inverters  101,  102.  The 
output  of  inverter  101  is  connected  to  the  input  of 
inverter  102  and  the  output  of  gate  102  is  con- 
nected  by  a  capacitor  103  and  resistor  104  in 
series  to  the  input  of  inverter  101.  A  resistor  105 
and  a  variable  resistor  106  in  series  connect  said 



input  of  inverter  102  to  the  common  point  of 
capacitor  103  and  resistor  104. 
-  The  oscillator  operates  in  well  known  manner 
and  its  frequency  is  adjusted  to  a  value  in  the 
region  of  40  KHz  using  the  variable  resistor  106. 

The  amplifier  11  consists  of  two  further  inver- 
ters  111  and  112  connected  to  the  output  of 
inverter  102  and  an  inverter  113  connected  to  the 
output  of  inverter  111. 

The  transducer  12  is  connected  between  the 
outputs  of  inverters  112  and  113.  A  terminal  X  is 
connected  to  the  output  of  inverter  111  and  yet 
another  inverter  114  has  its  input  connected  to  the 
output  of  inverter  111  and  its  output  connects  to  a 
terminal  Y. 

As  shown  in  Figure  3  the  transducer  13  is 
connected  between  the  non  inverting  input  of  an 
operational  amplifier  141  and  ground.  A  load 
resistor  142  is  connected  across  the  transducer 
13.  A  resistor  143  connects  the  output  of  amplifier 
141  to  its  inverting  input  which  is  connected  by  a 
resistor  144  to  ground.  Amplifier  141  acts  as  a 
non-inverting  amplifier with  a  gain  of  about  x20. 
The  output  of  amplifier  141  is  coupled  by  a 
capacitor  145  and  a  resistor  146  in  series  to  the 
inverting  stage  of  an  operational  amplifier  147,  a 
resistor  145a  connecting  the  junction  of  capacitor 
145  and  resistor  146  to  ground.  A  feedback  resis- 
tor  148  connects  the  output  of  amplifier  147  to  the 
inverting  input  thereof  and  a  resistor  149  con- 
nects  the  non-inverting  input  of  amplifier  147  to 
ground.  Amplifier  147  acts  as  an  a.c.  coupled 
inverting  amplifier  with  a  gain  of  about  x 10. 

The  phase  comparator  15  includes  another 
operational  amplifier  151,  together  with  four 
CMOS  analog  switch  devices  152,  153,  154  and 
155  which  are  controlled  by  the  signals  at  ter- 
minals  X  and  Y.  Switch  152  has  its  input  con- 
nected  to  the  output  of  amplifier  147,  its  output 
connected  by  a  resistor  158  to  the  non-inverting 
input  of  amplifier  151  and  its  control  terminal 
connected  to  the  terminal  Y.  Switch  153  has  its 
input  connected  to  the  output  of  switch  152,  its 
output  grounded  and  its  control  terminal  con- 
nected  to  terminal  X.  Switch  154  has  its  input 
connected  to  the  output  of  gate  155,  its  output 
grounded  and  its  control  terminal  connected  to 
terminal  Y.  Switch  155  has  its  input  connected  to 
the  output  of  amplifier  147,  its  output  connected 
by  a  resistor  159  to  the  inverting  input  of  amplifier 
151  and  its  control  terminal  connected  to  terminal 
X.  A  resistor  158'  connects  the  non  inverting  input 
of  amplifier  151  to  ground  and  a  resistor  159' 
connects  the  output  of  amplifier  to  its  inverting 
input. 

When  the  output  of  inverter  111  is  high, 
switches  153  and  155  are  conductive  and  switches 
152  and  154  are  non  conductive.  In  this  mode,  the 
output  of  amplifier  141  is  effectively  connected  to 
the  inverting  input  of  amplifier  151  via  resistor 
159  and  the  non  inverting  input  of  amplifier  151  is 
grounded  so  that  amplifier  151  operates  as  an 
inverting  amplifier.  When  the  output  of  the  inver- 
ter  111  is  low  the  amplifier  151  acts  as  a  non 
inverting  amplifier.  The  resistors  158,  158',  159, 

159'  are  chosen  so  that  the  gain  in  both  modes  is 
about  x5. 

Thus,  if  the  signal  at  the  output  of  amplifier  141 
which  results  from  the  transducer  13  detecting 
reflected  ultrasonic  vibrations,  is  in  phase  with 
the  oscillator  output,  the  output  of  the  amplifier 
151  will  be  substantially  continuously  negative.  If 
the  amplifier  141  signal  is  180°  out  of  phase  with 
the  oscillator  output,  the  output  of  the  amplifier 
151  will  be  substantially  continuously  positive.  At 
intermediate  phase  differences,  the  amplifier  151 
output  will  swing  between  positive  and  negative 
at  twice  the  frequency  of  oscillator  10,  but  the 
mean  output  level  will  be  linearly  dependent  on 
the  phase  difference.  Because  of  the  high  overall 
gain  the  mean  output  level  of  the  phase  com- 
parator  will  be  relatively  insensitive  to  the  am- 
plitude  of  the  ultrasonic  vibrations  detected  by 
the  transducer  13  for  all  objects  of  appropriate 
size  within  a  specified  distance  range  of  the 
transducer. 

Thus  it  will  be  seen  that,  when  an  object  within 
this  distance  range  is  in  motion  the  phase  of the 
reflected  vibrations  received  by  the  transducer  13 
will  vary  as  the  distance  between  the  object  and 
the  transducer  changes  and  hence,  the  mean 
output  level  of  the  amplifier  151  will  vary.  The 
frequency  of  this  variation  is  linearly  related  to  the 
radial  component  of  the  velocity  of  the  object 
relative  to  the  transducers. 

As  shown  in  Figure  4,  the  filter  circuit  16  is  a 
conventional  second  order  active  band  pass  filter 
including  an  operational  amplifier  161  which  has 
its  non-inverting  input  connected  by  a  resistor  162 
to  ground.  The  inverting  input  of  amplifier  161  is 
connected  by  a  capacitor  163  and  a  resistor  164  to 
the  output  of  the  phase  comparator  circuit  15.  A 
resistor  165  connects  the  output  of  amplifier  161 
to  its  inverting  input  and  a  capacitor  166  connects 
the  output  to  the  common  point  of  resistor  164 
and  capacitor  163,  such  common  point  being  also 
connected  by  a  resistor  167  to  ground.  The  com- 
ponent  values  are  chosen  to  give  a  pass  band  of 
about  28  to  38  Hz  and  a  midband  gain  of  about 
x5. 

The  filter  circuit  17  is  similar  to  circuit  16, 
consisting  of  components  171  to  177  corre- 
sponding  to  components  161  to  167,  but  with  an 
additional  capacitor  178  in  series  with  the  resistor 
174.  The  components  are  chosen  to  provide  a 
pass  band  of  about  120  to  190  Hz. 

The  amplitude  detection  circuits  18  and  19  are 
identical  to  one  another,  each  consisting  of  a 
voltage  comparator  181  to  191  with  its  non  invert- 
ing  input  grounded  and  its  inverting  input 
coupled  to  the  output  of  the  associated  filter 
circuit  by  a  capacitor  182  or  192.  The  inverting 
input  is  biased  to  a  positive  threshold  voltage  by  a 
resistor  chain  183  or  198  and  184  or  194  con- 
nected  between  the  positive  supply  +V  and 
ground. 

When  the  amplitude  of  the  output  of  either  filter 
is  zero  or  less  than  a  predetermined  value,  the 
output  of  the  associated  comparator  181  or  191  is 
negative  continuously.  The  comparator  output 



only  goes  high  when  the  output  waveform  of  the 
filter  has  an  amplitude  such  that  its  negative  going 
peaks  exceed  the  threshold. 

The  time  constant  circuits  22, 23  each  consist  of 
a  resistor  221  or  231  and  a  capacitor  222  or  232  and 
each  has  a  time  constant  of  about  2  seconds. 
Normally  each  capacitor  222,  232  is  held  dis- 
charged  by the  associated  comparator  181  or  191, 
but  when  either  amplitude  detector  output  goes 
positive  the  capacitor  in  question  starts  charging 
relatively  slowly. 

The  threshold  detectors  20  and  21,  each  com- 
prise  a  voltage  comparator  201  or  211  with  its 
inverting  input  connected  to  the  slider  of  a 
common  potentiometer  202  connected  between 
the  negative  supply  -V  and  ground,  and  its  non 
inverting  input  connected  to  the  capacitor  222  or 
232.  The  outputs  of  comparators  201  and  211  are 
normally  low,  but  each  goes  high  when  the 
associated  one  of  the  capacitors  222  or  232 
charges to  a  voltage  higherthan  the  voltage  atthe 
slider  of  the  potentiometer  202. 

The  output  of  gate  24,  which  has  its  two  inputs 
connected  to  the  outputs  of  comparators  201  and 
211  respectively  is  normally  high,  but  goes  low  if 
the  outputs  of  comparator  201  and  211  are  both 
high. 

This  occurs  only  when  the  outputs  of  com- 
parators  181  and  191  have  both  been  high for more 

-than  a  predetermined  minimum  time. 
The  example  of  the  invention  described  thus 

operates  in  a  manner  such  that  it  provides  an 
output  signal  to  a  warning  device,  only  on  receiv- 
ing  reflected  signals  which  are  characteristically 
human.  Clearly,  where  the  presence  of some  other 
moving  animal  is  to  be  detected,  different  fre- 
quency  bands  are  used.  One,  two  or  more  bands 
may  represent  the  characteristic  of  the  animal  in 
question. 

1.  A  motion  detector  system  comprising  a 
transmitter  device  (10,  11,  12)  for  transmitting 
oscillatory  signals  into  a  zone  to  be  monitored,  a 
receiver  device  (13,  14)  for  receiving  signals  re- 
flected  from  objects  within  said  zone,  an  electrical 
circuit  (15)  for  receiving  signals  from  both  the 
transmitter  device  and  the  receiver  device  and 
operating  to  provide  an  output  signal  having 
frequency  components  dependent  on  the  velocity 
of  any  movement  of  an  object  in  said  zone,  filter 
means  (16  to  24)  for  filtering  the  signals  output  by 
the  electrical  circuit  and  warning  means  connected 
to  the  output  of  the  filter  means,  characterised  in 
that  said  electrical  circuit  comprises  a  phase 
comparator  device  whereby  said  output  signal  is 
determined  only  on  the  relative  phase  of  the 
signals  from  the  transmitter  device  and  the  re- 
ceiver  device,  said  filter  means  having  a  charac- 
teristic  matched  to  a  characteristic  movement 
profile  of  a  specific  type  of  object  to  be  detected. 

2.  A  motion  detector  system  as  claimed  in  claim 
1  in  which  said  filter  means  comprises  two  filter 
circuits  (16,  17)  which  have  different  pass-bands 

and  which  are  each  connected  to  the  output  of  the 
phase  comparator  device. 

3.  A  motion  detector  system  as  claimed  in  claim 
2  in  which  said  filter  circuits  (16,  17)  have  pass- 
bands  of  28-38  Hz  and  120-190  Hz  respectively. 

4.  A  motion  detector  circuit  as  claimed  in  claim  3 
in  which  the  outputs  of  the  filter  circuits  are 
combined  by  means  of  a  combining  circuit  which 
produces  an  output  only  if  the  output  of  the  filter 
circuits  exceed  a  predetermined  threshold  for  a 
predetermined  time. 

5.  A  motion  detector  circuit  as  claimed  in  claim  4 
in  which  said  combining  circuit  comprises  an 
amplitude  detector  circuit  (18,  19)  for  each  filter 
output,  a  time  constant  circuit  (221,  222  and  231, 
232)  for  each  amplitude  detector  circuit,  a 
threshold  detector  circuit  (201,  211)  for  each  time 
constant  circuit,  each  time  constant  circuit  con- 
necting  the  output  of  the  associated  amplitude 
detector  circuit  to  the  input  of  the  associated 
threshold  detector  circuit,  and  a  single  gate  24 
having  inputs  connected  to  the  outputs  of  the 
respective  threshold  detector  circuit. 

6.  A  motion  detector  circuit  as  claimed  in  claim  6 
in  which  each  amplitude  detector  circuit  (18,  19) 
comprises  a  voltage  comparator  (181,191)  having 
its  input  a.c.  coupled  to  the  output  of  the  asso- 
ciated  filter  circuit  (16,  17)  and  biased  so  that  the 
output  of  the  voltage  comparator  is  continuously 
of  one  polarity  except  during  peaks  in  the  output 
waveform  of  the  filter  circuit  which  exceed  a 
predetermined  voltage. 

1.  Bewegungsmeldersystem  mit  einer  Sende- 
einrichtung  (10,  11,  12)  zum  Senden  von  Oszilla- 
tionssignalen  in  einezu  überwachende Zone,  einer 
Empfangseinrichtung  (13,  14)  zum  Empfangen 
von  Signalen,  die  von  Gegenständen  in  der  Zone 
reflektiert  sind,  einer  elektrischen  Schaltung  (15) 
zum  Empfangen  von  Signalen  sowohl  von  der 
Sendeeinrichtung  als  auch  von  der  Empfangsein- 
richtung  und  zum  Tätigsein  zum  Vorsehen  eines 
Ausgangssignales  mit  Frequenzanteilen,  die  von 
der  Geschwindigkeit  irgendeiner  Bewegung  eines 
Gegenstandes  in  der  Zone  abhängen,  einer  Filter- 
einrichtung  (16  bis  24)  zum  Filtern  der  Signale,  die 
von  der  elektrischen  Schaltung  abgegeben 
werden,  und  einer  Warneinrichtung,  die  mit  dem 
Ausgang  der  Filtereinrichtung  verbunden  ist,  da- 
durch  gekennzeichnet,  daß  die  elektrische  Schal- 
tung  eines  Phasenkomparatoreinrichtung  auf- 
weist,  wodurch  das  Ausgangssignal  nur  in  der 
relativen  Phase  der  Signale  von  der  Sendeeinrich- 
tung  und  der  Empfangseinrichtung  bestimmt 
wird,  die  Filtereinrichtung  eines  Charakteristik  auf- 
weist,  die  zu  dem  charakteristischen  Bewegungs- 
profil  eines  speziellen  Gegenstandtypes,  der  nach- 
zuweisen  ist,  paßt. 

2.  Bewegungsmeldersystem  nach  Anspruch  1, 
in  dem  die  Filtereinrichtung  zwei  Filterschaltungen 
(16,17)  aufweist,  die  verschiedene  Bandpässe  auf- 
weisen,  und  die  jeder  mit  dem  Ausgang  der 
Phasenkomparatoreinrichtung  verbunden  sind. 



3.  Bewegungsmeldersystem  nach  Anspruch  2, 
in  dem  die  Filterschaltungen  (16,  17)  Bandpässe 
von  28-38  Hz  bzw.  120-190  Hz  aufweisen. 

4.  Bewegungsmelderschaltung  nach  Anspruch 
3,  in  der  eine  Ausgänge  der  Filterschaltungen  mit 
Hilfe  einer  Kombinationsschaltung  kombiniert 
werden,  die  eine  Ausgabe  nur  dann  erzeugt, 
wenn  die  Ausgabe  der  Filterschaltkreise  einen 
vorbestimmten  Grenzwert  für  eine  vorbestimmte 
Zeit  überschreitet. 

5.  Bewegungsmelderschaltung  nach  Anspruch 
4,  in  der  die  Kombinationsschaltung  eine  Ampli- 
tudendetektorschaltung  (18,  19)  für  jeden  Filter- 
ausgang,  eine  Zeitkonstantenschaltung  (221,  222, 
und  231, 232)  für  jede  Amplitudendetektorschal- 
tung,  eine  Grenzwertdetektorschaltung  (201,  211) 
für  jede  Zeitkonstantenschaltung  aufweist,  wobei 
jede  Zeitkonstantenschaltung  den  Ausgang  der 
zugehörigen  Amplitudendetektorschaltung  mit 
dem  Eingang  der  zugehörigen  Grenzwertde- 
tektorschaltung  verbindet  und  eine  einzelnes  Gat- 
ter  (24)  die  Eingänge  mit  den  Ausgängen  der  ent- 
sprechenden  Grenzwertdetektorschaltung  ver- 
bunden  hat. 

6.  Bewegungsmelderschaltkreis  nach  Anspruch 
5,  in  der  jede  Amplitudendetektorschaltung  (18, 
19)  einen  Spannungskomparator  (181,  191)  auf- 
weist,  der  seinen  Eingang  mit  dem  Ausgang  der 
zugehörigen  Filterschaltung  (16,  17)  Wechsel- 
stromverbunden  hat  und  so  vorgespannt  ist,  daß . 
die  Ausgabe  des  Spannungskomparators  gleich- 
mäßig  von  einer  Polarität  des  Spannungs- 
komparators  gleichmäßig  von  einer  Polaritär  ist, 
ausgenommen  während  Spitzen  in  der  Ausgabe- 
wellenform  der  Filterschaltung,  die  eine  vorbe- 

s t immte   Spannung  überschreitet. 

1.  Détecteur  de  mouvement  comprenant  un 
émetteur  (10,  11,  12)  pour  émettre  des  signaux 
oscillants  dans  une  zone  à  contrôler,  un  récepteur 
(13,14)  pour  recevoir  les  signaux  réfléchis  par  des 
objets  dans  ladite  zone,  un  circuit  électrique  (15) 
pour  recevoir  des  signaux  à  la  fois  de  l'émetteur 
et  de  récepteur  et  fonctionnant  pour  fournir  un 
signal  de  sortie  ayant  des  composantes  de  fré- 
quence  dépendant  de  la  vitesse  de  tout  déplace- 
ment  d'un  objet  dans  la  zone,  un  moyen  de 
filtrage  (16  à  24)  pour  filtrer  les  signaux  engen- 
drés  en  sortie  par  le  circuit  électrique  et  un  moyen 

d'avertissement  connecté  à  la  sortie  du  moyen  de 
filtrage,  caractérisé  en  ce  que  le  circuit  électrique 
comprend  un  comparateur  de  phases  par  lequel 
le  signal  de  sortie  n'est  déterminé  que  sur  la 
phase  relative  des  signaux  provenant  de  l'émet- 
teur  et  du  récepteur,  le  moyen  de  filtrage  ayant 
une  caractéristique  en  correspondance  avec  un 
profil  de  déplacement  caractéristique  d'un  type 
spécifique  d'objet  à  détecter. 

2.  Détecteur  de  mouvement  selon  la  revendica- 
tion  1,  dans  lequel  le  moyen  de  filtrage  comprend 
deux  circuits  de  filtrage  (16,  17)  qui  ont  des 
bandes  passantes  différentes  et  qui  sont  con- 
nectés  chacun  à  la  sortie  du  comparateur  de 
phases. 

3.  Détecteur  de  mouvement  selon  la  revendica- 
tion  2,  dans  lequel  les  circuits  de  filtrage  (16,  17) 
ont  des  bandes  passantes  respectivement  de 
28-38  Hz  et  de  120-190  Hz. 

4.  Circuit  détecteur  de  mouvement  selon  la 
revendication  3,  dans  lequel  les  signaux  de  sortie 
des  circuits  de  filtrage  sont  combinés  au  moyen 
d'un  circuit  de  combinaison  qui  ne  produit  un 
signal  de  sortie  que  si  les  signaux  de  sortie  des 
circuits  de  filtrage  dépassent  un  seuil  prédé- 

- terminé  pendant  une  période  de  temps  prédé- 
terminée. 

5.  Circuit  détecteur  de  mouvement  selon  la 
revendication  4,  dans  lequel  le  circuit  de 
combinaison  comprend  un  circuit  détecteur  d'am- 
plitude  (18,  19)  pour  chaque  sortie  de  filtre,  un 
circuit  à  constante  de  temps  (221,  222  et  231, 232) 
pour  chaque  circuit  détecteur  d'amplitude,  un 
circuit  détecteur  de  seuil  (201,  211)  pour  chaque 
circuit  à  constante  de  temps,  chaque  circuit  à 
constante  de  temps  reliant  la  sortie  du  circuit 
détecteur  d'amplitude  associé  à  l'entrée  du  circuit 
détecteur  de  seuil  associé,  et  une  seule  porte  24 
dont  les  entrées  sont  connectés  aux  sorties  du 
circuit  détecteur  de  seuil  respectif. 

6.  Circuit  détecteur  de  mouvement  selon  la 
revendication  5,  dans  lequel  chaque  circuit  détec- 
teur  d'amplitude  (18,  19)  comprend  un  compara- 
teur  de  tensions  (181,  191)  dont  l'entrée  est 
couplée  en  courant  alternatif  à  la  sortie  du  circuit 
de  filtrage  associé  (16,  17)  et  qui  est  polarisée  de 
telle  sorte  que  le  signal  de  sortie  du  comparateur 
de  tensions  est  d'une  polarité  d'une  manière 
continue  excepté  pendant  les  crêtes  de  la  forme 
d'onde  de  sortie  du  circuit  de  filtrage  qui  dépas- 
sent  une  tension  prédéterminée. 
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